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[57] ABSTRACT 

A hydraulic earth leveling machine has a pair of legs, and 
cross pieces to ooimect the legs together. The hydraulic earth 
leveling machine is attached to a ladder by clamps on the 
cross pieces. The legs of the hydraulic earth leveling 
madiine telescope; and, as long as thae is the weight of the 
ladder only, the legs freely telescope so the ladder can be set 
vertically regardless of the slope or obstacles of the terrain. 
Fluid cylinders within the legs move freely with only the 
weight of the ladder, the fluid flowing back and forth 
between the two cylinders to allow motion of the two legs. 
When additional weight is added to the weight of the ladder, 
fluid pressure causes control valves to close and prevent 
fluid flow from cither fluid cylinder, so the hydraulic earth 
leveling machine is locked and stable. The legs have feet that 
grip the ground to assist in stabilizing the ladder. 
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HYDRAULIC EARTH LEVELING MACHINE FIG. 2 is an enlarged front elevationaJ view cA the 

BACKGROUND OF THE INVENTION hydrauUc earth leveling machine shown in FIG. 1. with the 

I IT ij f u T ladder omitted, and portions of the hydraulic earth leveling 

1. Field of the Invcnuon machine being shown in cross-scction to Ulustrate Che con- 
This invention relates generally to earth leveling 3 siruclion* 

machines and the like, and is more particularly concerned * , ^ ...... 

with a hydrauUc earth leveUng machine for attachment to the ^ aoss-secaoDal view showing a 

lower end of a ladder. control valve used in the hydraulic earth leveling machine of 

2. Discussion of the Prior Art ^ 

It has long been recognized that the conventional ladder ^ enlarged pcrspccUve view showing one of the 

is hazardous in use because of the tcndcnc>' of the ladder to ^cct of the hydraulic earth leveling machine of the present 

slip. First, of course, (he ladder needs to be on a hod^ntal invention. 

footing so the ladder will extend vertically. Otherwise, the 

ladder is very likely to fall sideways. Second, the footing of DETAILED DESCRIPTION OF THE 

the ladder needs to be held down, or the boaom of the ladder EMBODIMENT 

will move out from the support surface so the person on the - . . . . ^ 

Udder will faU straight dovJn. FtnaUy. there is tfTe hazard of , paiticiUarly to the drawings, and to 

not having both rails finnly supported. If the two rails are embodiment of the invenuoo here presented by way of 

unevenly supported at the top or bottom, the ladder is likely illustration. RG. 1 of the drawings shows a conventional 

to twist, which may cause a person on the ladder to faU. and ladder 10 having left and right rails 11 and 12. and a pluraUty 

may result in the ladder's falling. 20 of rungs, or steps. 14 extending between die rails 11 and 12, 

There has been considerable effort to support the fool of As here shown, one rail 11 of the ladder 1« is against a 

the ladder, the prior art including a number of adjustable legs ^"1^ 1^. such as a tree, utiUty pole or the like. While 

or the like so the two rails of the ladder can both be on soUd ^^Pf^^ ^aU of a ladder 10 is not recommended, 

ground. While some of the prior art legs arc usable, they illustration assists in conveying the concept and opera- 

rtjquire individual adjustment for each placement of the ^ ^« ^^^^'^^ ^« present invention, 

ladder, so they are a good bit of trouble to use. Similarly, the The lower cod of the ladder 10 is held by die hydraulic 

prior art includes rubber feet and the like to prevent sliding earth leveling machine of the present invention, generally 

of the foot of the ladder. The problems with the top of the designated at 16. The hydraulic earth leveling machine 16 

ladder have been dealt with by providing connecting mem- includes a pair of parallel legs 18 and 19 with lateral braces 

bcrs that span bodi rails at the top of the ladder, and allow 30 20 and 21 extending therebetween. Fixed to the legs 18 and 

a single support point. None of the prior art can truly secure 1^. aiKl extending towards each otha. are resting pads 23 

the top of the ladder before anyone climbs the Udder to and 23' for receiving the lowermost ends of the rails 11 and 

make it secure. 12 of the ladder 10. 

Thus, the prior art has not provided, for a conventional On each of die lateral braces 20 and 21 there is a pair of 

ladder, a quick and simple sUbilizer that automatically ladder damps which will be discussed In more detail here- 

adjusts to the conditions and use of the ladder. inafter. From the above discussion, however, those skilled in 

SUMMARY OF THE INVEimON ^ ""^f-^ thtf Ihe ^ W J* placed wju. 

feet 00 the lesting pads 23 and 23'. and the rails 11 and 12 

The present invention provides a hydraulic earth leveling against the lateral faroces 3» and 21. The ladder claiqx will 

machine that is easily Axable to a ladder. The hydraulic earth 40 seam the rails to the latval braces, so the hydraulic 

leveliog machine includes a pair of automatically extensible earth leveling machine 16 is fixed to the ladder 10. 

feci that wiQcngage theground regardless of the paitictdar ^ ^ ,g „ ^ ^ ^ 

^^"^ 1« has a foot 22 and 24. TKe ground or other 

w«h the hydraubc euth leveli^ n^Omt. is placed "« «he ,„„^g .^^^c 25 is here shown as slanted to show thM 

posmon desired. «rf the «i«siblefe« «J^^^^ 45 22 and 24 wiU readily adjust to hold the ladder l« 

the surface on vduch the hydrauUc earth Icvelmg machine u verticaUy. even though die support surface 25 is sloped, 

sitting. The feet remain adjustable until a person steps onto „ . . ^ . . ^ 

ihe ladder, then, the hydraulic earth leveling machine holds , » l^"^ under5tand.ng of the construction of the 

the ladder in the position selected, and prevents slipping. hydrauUc carih leveUng machine of the present inycnuon 

A Udder fixed to the hydrauUc earth leveling m«Mne of » ^ 0««ed to HG. 2 of the drawings. The left leg 

^ . . *v r u-ij 18 IS shown mostly in cross-section to show the internal 

the present invention is therefore quite secure, bemg held ^ . ^ -/ w u u ^ . j .u . .u ■ i 

,, , . • u .!> -f u^iA construction, and it should be understood that the nghl leg 

vertically to prevent side tipping, having the feet held . u . 

' . »• • Au 1^1 1 AA . w-i^ — 1' ts constructed the sanic. but as a mirror image. Thus, the 

against slipping, and havmg the ladder held against twisting. , ,o i ^ u-^ , i ^ 

. ,» f L !_ . 1- ■ 1. w leg 18 compnses an upper leg portion 26 which lelescop- 

Ail aspects of the hydrauhc earth levebnc machine are . r*^ . f*^ * *^L„ ^ ^ . . ^ 

/vu aiH^u» wi uic lyuiauiii. ^ui ic ""^f ingly reccivcs a lowcr leg portiou 28, The f oot 22 IS caTTicd 

autonuUc, so set-up is quick and easy, and the ladder may " . ./ . j r i • ^ 'mi 

be used to its ftiUest capacity by fi^e fighters and odie^ f ^ ^^^^ leg p^oo 2S. 

dealing with emergency situadons. ^^^Wun Ihe upper leg portion 26 there is a fluid c^dinto 

29, The rear, or upper, end of the cylinder 29 is fixed with 

BRIEF DESCRffTION OF THE DRAWINGS respect to the upper leg portion 26. whUc the piston rod 30 

These and other features and advantages of the present 6o is fixed with respect to the lower leg portion 28, as at 31. 

invention will become apparent from consideration of the The upper lateral support 20 houses a fluid line 32 having 

following specification when taken in conjunction with the a bleed valve 34 therein. As will be understood later, the 

accompanying drawings in which: cylinder 29 is connected through a control valve to the fluid 

FIG. 1 is a front elevadonal view of a ladder having one line 32. through the bleed valve 34, and to the cylinder in the 

rail ag&inst a post, the ladder being mounted in a hydraulic 65 right leg 19. As a result, it will be seen that, when the lower 

earth leveling machine made in accordance with the present leg portion 28 is moved up to retract the piston rod 30. fluid 

invention; will flow through the control valve, through the line 32 and 
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Ihe valve 34, and to the cylinder io the leg 19. Thus, as ooc cylinder 29 to ihc cylinder 2^ and back, so the lower leg 

lower leg portion 28 is retracted, the other lower leg portion portions 28 and 28' can be moved in and out until the ladder 

28' will be projected, and vice versa. However, if the control 10 is standing vaticaUy regardless <rf the slope or obsuclc 

valve docs not allow fluid flow, motion of both lower leg of the supporting surface 25. 

portions is precluded 3 Once the ladder 10 is properly placed, a person can mount 

ncaofthedrawingsshowsacontrolvalvcfotuseinthe l«<Wer 10. stepjHng on » T^,,^;^^^^^ 

^ ^1 , * A 2» lu.'it iinH^r pcfsou wUl UFgc thc sUbiiizcT 16 down. cxpeUing fluid from 

"^^T. '^T\ ^Tl^^^^^ul Sie cyUnden29 and 29-. Since the fluid cimot flow, due to 

stood that a similar valve is in the leg 18, coi^stnicted as the J^^^ ^^^^^ ^^^^^ ^.^^ v^^uibc 

mirror unage of the one shown. THe «>"««>»;-f7 « 8f°; increased, causing the diaphragm 44 to distort and closing 

aally designated at 35. and ^}^'^^^^^'^ ^^^ambc^ lO ^ ,^ ^^^^^ 

36 and an upper fluid chamber 38jVl«ve the upper fluid .^^^ „o further fluid flow from the cylinder. This condition 

chamber 38 there is a spnng chamber 39. ^.^ ^^^^ ^^^^ ^^^^^ ^„ 

Thc lower fluid chamber 36 is in communication with the ladder, 

cylinder 29' through thc nipple 40. Thc lower chamber 36 is ^ ^ j^^^ ^^^^^ 

also in communicaUon with the upper fluid chamber 38 chamber 38 wiU be lowered, and thc spring 45 will urge thc 

through passages 41 in a wall 43 so long as Uic valve ^yaphragnj 44 down, which wiU move the valve body 42 to 

member 42 is in its lower posiUoo as shown m thc drawings. passages 41. Ruid can again flow between the two 

It will be seen, however, that when the valve member 42 cylindcis 29 and 29', so the legs ate again adjustable, 

moves up, it will close the passages 41 to prevent fluid flow ^ view of Ihe fact that the device of the present invention 

therethrough. is intended to be very stable, it is contemplated that the fluid 

So long as fluid can flow through thc passages 41. u will ulUizcd with thc device will be a Uquid. Nevertheless, there 

be seen that fluid can flow firom thc cylinder 29*. through the ^ situations in which a gas is accq)table. and 

fluid chanibcrs 36 and 38. and to the fluid line 32. Huid can included within the present inventive concept, 

dien flow from the fluid line 32 throu^ the oonlrol valve in ^ understood by those skilled in the art that 

the left leg 18. and mto thc cylmdcr 29, particular embodiment of thc invention here presented is 

Between thc upper fluid chamber 38 and thc spring iuustration only, and is meant to be in no way 

djamber 39. Iherc is a flexible diaphragm 44. A spring 45 restrictive; therefore, numerous changes and modifications 

exerts force between the diaphragm 44 and thc upper wall of ^ ^^^^ equivalents resorted to, 

thc chamber 39. A valve stem 46 extends from the dia- without departing from thc spirit or scope of thc invention as 

phragm 44. through the waU 43 between the upper and lower outlined in thc appended claims, 

fluid chambers 36 and 38, and canies the valve member 42. claimed as invention is: 

As a result, when thc pressure within the chamber 38 l. a hydraulic earth leveling machine, for attachment to a 

inaeases suffidcnUy. the diaphragm 44 will be distorted comprising a pair of generaUy parallel rails and a 

upwardly as shown in broken lines, thc valve stem 46 will 3^ plurality of rungs extending between said paraUel rails, said 

move up. and thc valve member 42 wiU be puUcd up to close hydrauUc earth leveling machine comprising a pair of par- 

thc passages 41. l^s each leg of said pair of legs including an upper 

As was mentiooe<l briefly above, there arc ladder clamps portion fixed with respect to said ladder, and a lower portion 

on the lateral braces 20 and 21. Those skilled in the art will movable axially with respect to said upper portion, means 

devise aunxrous forms of clamping means, but the ladxlcr 4^ selectively fixing said lower portions of said legs with 

damps here shown are adequate, and are simple and quick respect to said upper portions of said legs, each leg of said 

to use. Each of the damps includes a central body 48 having of [egs of said hydraulic earth leveling machine being 

outwardly extending flanges 49 at each end thereof. Hon- adjacent to one raU of said pair of rails of said ladder, and 

gated holes in the body 48 receive screws 50 for selectively further including at least one lateral support extending 

fixing the clamps in place. Thus, with a ladder in position as 45 between said pair of legs of said hydraulic earth leveling 

shown in RG. 1, thc ladder damps will be slid over so that machine, said means for sdectively fixing said lower por- 

an outwardly exteodiog flange 49 engages a rail of the tjons of said legs with respect to said upper portions of said 

ladder. The screws 56 will then be tightened to hold the jegs coo^sing a fluid cylinder in one leg of said hydraulic 

clamp in place. earth leveling machine, said cylinder being fixed with 

PIG. 4 of thc drawings is a perspective view showing one 50 respect to said upper portion of said one leg. and having a 

form of foot for use in the present invention. Since the piston rod fixed with respect to the lower portion of said leg. 

hydraulic earth leveling machine of the present invention is and a control valve for selectivdy allowing fluid flow to and 

to hold a ladder, the hydraulic earth leveling noachine Itself from said cylinder, a second cylinder in the other leg of said 

must have a sUble footing. To this end. &e feet 22 and 24 hydrauUc earth leveling machine, said second cylinder being 

indude a plurality of contact areas 51 with vaUeys thcrebe- s3 fixed with respect to said upper portion of said odier leg, and 

tween. Since the contact area of the foot 22 is reduced, the including a piston rod fixed with respect to said lower 

force per unit area will be increased for better ffipptni of the portion of said other leg. a second control valve for selec* 

foot 22. Also, the valleys provide channels for escape of nujd tively allofwing fluid flow to and torn said second cylinder, 

or the like so the foot 22 can settle onto a firm foundation. and Induding a fluid line for connecting said cylinder with 

With thc above and forgoing description in mind, it wiU 60 said second cylinder so that fluid flowing from one of said 

be uDdcotood by those skiUed in the an that a hydrauUc cyUndcrs flows to thc other of said cyUnders, wherein said 

earth leveling machine 16 will be attached to a ladder 10 control valve is within said upper portion of said leg. said teg 

usingihepluraUty of ladder clamps. The ladder and hydrau- defining a lower chamber in communication with said 
lie earth leveling madune can then be set up. as for example cylinder, an upper chamber selectivdy in conununication 
leaning against a post 15. When the ladder 18 is fint placed 65 wiOi said lower chamber, a flexible diaphragm defining thp 
upright, die spring 45 wiU be urging the diaphragm 44 down, upper side of said upper chamber, and a valve mcmba fixed 
to open flic passages 41 so fluid can flow freely from the to said diaphragm for sdectivdy dosing passages between 
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said lower chamber and said upper chamber in response to machine, said second cylinder being fixed with respect to 

high pressure is said upper and lower chamber. said upper portion of said other leg. and including a piston 

2. A hydraulic eaith leveling machine as claimed in claim rod fixed with respect to said lower portion of said other leg, 
1. and including clanging means carried by said lateral a second control valve for selectively allowing fluid flow to 
support for fixing said ladder to said hydrauUc earth leveling 5 and from said second cylinder, a fluid line for connecting 

^ , . , said cylinder with said second cylinder so that fluid flowing 

3. A hydrauhc earth leveling machme, for attachment to a fr^m one of said cylinders flows to the other of said 
ladd*^ comprismg a pair of generally paiaUel raUs and a ^^^^ ^^^^^^ ^^^^ ^.^^ ^ion 
plurality of r^ngs extending between sard parallel rails said j ^ f^^^^ chamber Tc^. 
hydraulic earth leveling machine compnsmg a pair of par- 10 . ^ a. i* ^ u u . • . - 
aUel legs, each leg of faid pair of le^ includinVan u^^ '"^^^'^ 1"^* ^J''^'^'': "PP^f ^ ^^l^^^^y ^ 
poitionfixedwithrespcctto^dladd^.andalowcrpo^ communication with said lower chamber, a diaphragm 
movable axiaUy with respect to said upper portion, means "^^^^^ "fP^ "PP^5 ^""^ ^ ^^^^ 
for selectively fixing said lower portions of said legs with ^"^^ diaphragm for sclccJivcly closing 
respect to said upper portions of said legs, each leg of said 15 Passages between said lower chamber and said upper 
pair of legs of said hydraulic earth leveling madiine being chamber, and including spring means for urging said dia- 
adjacent to one rail of said pair of rail of said ladder, at least phragm down towards said upper chamber, said valve mem- 
one lateral support extending between said pair of legs of carried by said diaphragm for movement thcrewiUi 
said hydrauUc earth leveling machine, said means f<H- selec- upward motion of said diaphragm causes said valve 
tively fixing said lower portions of said legs with respect to 20 ni"*^*>^r close said passages between said lower chamber 
said upper portions of said legs comprising a fluid cylinder "PP^ chamber. 

in one leg of said hydraulic eartii leveling machine, said 4- ^ hydraulic eadh leveling machine as claimed in claim 

cylinder being fixed with respect to said upper portion of ^» including clamping means carried by said lateral 

said one leg. and having a piston rod fixed with respect to the support for fixing said ladder to said hydraulic earth leveling 

lower portion of said leg. a control valve for selectively 25 """^hinc. 
allowing fluid flow to and hx)m said cylinder, a second 
cylinder in the other leg of said hydraulic earth leveling 
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